Early changes in biochemical markers of bone turnover are associated with long-term changes in bone mineral density in elderly women on alendronate, hormone replacement therapy, or combination therapy: a three-year, double-blind, placebo-controlled, randomized clinical trial.
Elderly women on combination therapy with alendronate and hormone replacement for osteoporosis have greater gains in bone mass than those on monotherapy. It is not known whether early changes in markers can predict the long-term changes in bone density with therapy. We assessed bone density and biochemical markers of bone turnover [urine N-telopeptide cross-linked collagen type 1 (NTx), serum bone-specific alkaline phosphatase, and osteocalcin] every 6 months for 3 yr in a double-blind, placebo-controlled, randomized clinical trial. After a 3-month run-in phase, 373 community-dwelling, elderly women were randomized to 1) alendronate, 2) hormone replacement therapy, 3) combination therapy with alendronate and hormone replacement therapy, or 4) placebo. Women on active treatment with the greatest decrease in markers of bone turnover at 6 months had the greatest increases in spine and hip bone density at 3 yr. The response to alendronate was generally associated with greater reductions in markers than the response to hormone replacement and was associated with greater increases in bone density at the spine and hip. Those in the tertile with the greatest decrease in urinary NTx had a 10.1% increase in spine bone density and a 6.1% increase in hip bone density compared with those in the lowest tertile, who had a 5.9% increase in spine bone density and a 2.1% increase in hip bone density. In women on active treatment, the area under the receiver operator curve for a 6-month change in markers to predict a response in bone mineral density at 3 yr was highest for urine NTx (range, 75-78%) and lowest for osteocalcin (range, 60-66%). We conclude that short-term changes in biochemical markers of bone turnover at 6 months predict bone density changes at the spine and hip at 3 yr in elderly women on alendronate, hormone replacement therapy, or combination therapy.